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1 System Overview 


1.1 General Description 


$C6531 is a highly integrated single chip with embedded baseband, PSRAM and RF transceiver for 
GSM/GPRS applications, which is designed to provide a cost-effective, low-power and high-performance 
solution for mobile phones. 


SC6531 consists of an embedded 32-bit microcontroller and an embedded 16-bit DSP core with the 
specially optimized architecture and dedicated accelerators. 


The integrated RF transceiver provides the function of radio frequency signal transmition and receiving 
from or to baseband signal. Thereby, a total and low cost communication solution can be provided with 
this highly integrated chip. 

The integrated analog baseband processor provides ADCs and DACs for the baseband and voice band 
up/down links, power management circuits, PLLs, band-gap references, LDO regulators and other 
auxiliary drivers. 


The system timing control provides clocks for the system and controls the mode of 
the system operations. The system timing control consists of the following 
parts: 


| A master clock input, which is the system clock of normal GSM operations 
and reference clock of on-chip PLLs 

| One phase locked loop (PLL), to meet different application requirements. 

| Areal time clock (RTC), used to count the seconds, minutes and hours and 
to maintain the system timing during the power-saving (sleep) mode 

| A scheduler timer, which generates the GSM-specific timing bases. 

| A system state machine, which controls the system’s normal operation and 
power-saving (sleep) modes. 


The embedded MCU runs a real-time operation system (RTOS), performs the 
system conirol functions according to the GSM/GPRS protocol stack, and 
serves all peripheral components including man-machine interface. 


The embedded DSP provides data processing for GSM/GPRS-specific physical 
layer signal processing, including power measurement of the serving and 
neighboring cells, frequency estimation and timing tracking, baseband data 
interleaving/de-interleaving, burst building, channel estimation/equalization, 
speech encoding/decoding, etc. 


The embedded PSRAM simplifys the design complexity of PCB and reduce the 
system cost. 


SC6531 integrates digital camera processor, Bluetooth, FM, MPEG4/H.263/JPEG 
codec engines and a rich set of peripherals for functionality extensions, such 
as SPI , UART, IIS, PCM, DC keypad, SIM card, external serial flash memory 
interface and USB. 


1.2 S$C6531 Features 


General Features 


| Integrated GSM/GPRS radio frequency, baseband, multi-media, 
Bluetooth&FM and power management unit 
| Deep sub-micron mixed signal CMOS technology 
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External supply voltages: battery 3.6 V (typical), optional backup battery 3.0 
V (typical). Internal supply voltages: analog 3.0 V or 3.3 V, digital I/O 2.8 V or 
1.8 V (typical), digital core 1.1 V (typical) and RTC power supply 1.8 V 
(typical) 

11 mm x 10 mm 233 ball, 0.5 mm ball pitch LFBGA package 


1.2.1 Platform Features 


1.2.1.1 MCU Subsystem 


ARM926EJ-S® 32-bit RISC processor, up to 312 MHz, with VFP integrated 
16 KB I-cache and 16 KB D-cache 

48 KB on-chip SRAM 

88 KB on-chip ROM 

High performance multi-layer AHB-Lite bus system and low power APB 
system 

Support 32-bit ARM and 16-bit Thumb instructions 

Support Java extension instruction set 

Support boot from FLASH, USB or UART 

Support memory re-mapping mechanism 

Dedicate DMA with 32 logical request channels 

Two general purpose RTC timers for task schedule and system timing 
recording 

One system timer with 1 ms counting scale 

Watchdog timer for system crash recovery 

12 bus monitors for MCU system debug or performance analysis 

JTAG port for in-circuit emulation 


Note: ARM926EU-S@® is a registered trademark of Advanced RISC Machines 


Limited. 


1.2.1.2 Embeded PSRAM Memory 


Supports embedded PSRAM memory with size of 64M, 32M or 16M Bits 
Supports ADM PSRAM of 16-bit data width 

Asynchronous single access 

Synchronous burst access up to 156MHz 


1.2.1.3 External serial flash Memory 


1.2.1.4 Peripherals 


VOD? 


External serial flash memory supported 

Two chip select (CS) supported, each CS can reach 512M bits 
Standard SPI mode, SCLK/SDI/SDO 

Dual SPI mode, SCLK/IO0/IO1 

Quad SPI mode, SCLK/IO0/101/102/103 

QPI mode supported 

up to 156Mhz bus clock frequency supported 


Support SDIO 2.0 with two slots; 

Auxiliary inputs to a 10-bit analog to digital converter (auxiliary ADC) for 
measurement purposes 

Thriple SIM card interface, support 1.8 V or 3.0 V SIM cards 

7-row x 8-column keypad controller, support multiple key presses 

Real Time Clock (RTC) and alarm operating at 32.768 kHz with a separate 
power supply 

General purpose I/Os (GPIO) 

Pulse Width Modulation (PWM) output 
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Full speed USB 1.1 Device controller 

Two sets of UART up to 900K baud rate 

Support IrDA 

Two sets of SPI, support both two-wire and three-wire serial interfaces 
12S/PCM, for audio codec connection 

Three DC controller, for, e.g., camera configuration 


1.2.2 Modem Features 


Compatible with GSM/GPRS Release 1999, DCS1800 and PCS1900 
recommendations 

Dedicated GSM/GPRS signal processing engine for equalization, channel 
encoding/decoding for all traffic and control channels, GMSK modulation and 
encryption/decryption (A5/1, A5/2 and A5/3, GEA 1, GEA3 and GEA 3 
algorithms) 

GMSK modulator with analog | and Q channel outputs 

10-bit D/A converter for uplink baseband | and Q signals 

12-bit high resolution A/D converter for downlink baseband | and Q signals 
Calibration mechanism of offset and gain mismatch for baseband A/D 
converters and D/A converters 

10-bit D/A converter for Automatic Power Control 

Programmable radio Rx filter 

GSM system timing 

Complete in-phase and quadrature (LO) component interface between the 
Digital Signal Processor (DSP) and RF module 

Dedicated RF serial control interface and parallel control signals 
Programmable GSM/GPRS modem 

Packet switched data with CS1/CS2/CS3/CS4 coding schemes 

Multi-band support 

Complete voice band codec 

Integrated microphone bias 

GSM/GPRS quad vocoders for adaptive multirate (AMR), enhanced full rate 
(EFR), full rate (FR) and half rate (HR) 

Five auxiliary analog inputs to a 10-bit analog-to-digital converter (ADC) for 
measurement purposes 

Support SAIC(single antenna interference cannellation) 


1.2.3 Multimedia Features 


1.2.3.1 Camera Interface 


VOD? 


Support 1.3M/2M/3M/5M pixel CMOS sensor’s JPEG compression mode 
Support up to 2M CMOS sensor’s YUV mode capture (restrict to external 
memory configuration). 

Support scaling down/up function, scaling factor from 1/4 to 2 in capture or 
preview mode. 

Support image crop and down sample in camera interface. 

Support frame decimation in camera interface. 

Support slice mode scaling to minimize storage requirement; 

Support scaling down/up function, scaling factor from 1/4 to 4 in review 
mode. 

Restricted to output width no larger than 480 pixel for display, in preview 
mode. 

Restricted to output width no larger than 480 pixel for display, in normal 
review mode. 

If using slice review mode, support output horizontal size up to 4092. 
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In review mode, support different YUV input format, include: 

YUV422, YUV420,YUV400 in review mode. 

In review mode, support Y,U,V 3 frame data format input scaling. 

Support different output data format, YUV422 and RGB565. 

Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 
down sample in X and Y direction. 

Support RGB2YUV and YUV2RGB conversion in review mode. 

In review mode, support different RGB format input, RGB888, RGB565. 
ATV fix mode to resolve analog TV noise issue 


1.2.3.2 LCD Interface 


Support 4 layer alpha blending, 3 for OSD and 1 for image, the image layer is 
the bottom one, the OSD1 is the middle one, the OSD2 also is the middle 
one, and the OSD3 is the top one; 

Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555 
data format in image layer; 

Support RGB888/RGB565/RGB666/RGB555/GREY data format in OSD1 
layer; 

Support RGB888/RGB565/RGB666/RGB555/GREY data format in OSD2 
layer, when in RGB565, only support block alpha; 

Support RGB888/RGB565/RGB666/RGB555/GREY data format in OSD3 
layer, when in RGB565, only support block alpha; 

Support color key, one layer with same color key; 

Support dithering; 

Support writing back to memory, data can be RGB888/RGB565/RGB666; 
Support FMARK panel; 

Support MCU I/F with NLCM, data type can be RGB565/RGB666, bus type 
can be 8bits/9bits; 


1.2.3.3 Image Codec 


1.2.3.4 Video Codec 
| 


Support JPEG decoding, compliant with JPEG baseline profile, support 
YUV444, YUV422, YUV420, YUV411 and Gray format, up to 2M pixels, 
supports YUV420, YUV422 and YUV411 output. 

Support JPEG encoding, compliant with JPEG baseline profile, support 
YUV422 format only, quality is adjustable, up to 2M pixels( restrict to the 
YUV frame buffer constraint). 

Support pixel domain down sample when JPEG decoding. (1/2 or 1/4 down 
sample in X and Y direction). 

Support slice level codec switch for JPEG. 

Support JPEG progressive mode. 


Support MPEG4 decoding, compliant with ISO/IEC 14496-simple profile. D1 
25 fps. 

Support MPEG4 ASP B frame decoding 

Support H263 decoding, compliant with ITU H.263 profile 0. D1 25 fps. 
Support Flash video format. 


1.2.3.5 Audio Codec 


Wavetable synthesis with up to 64 tones 

Two differential microphone input with a 0~20 dB boost gain stage 

A programmable gain amplifier in front of ADC 

An analog stereo mixer with programmable gains to mix signals coming from 
DAC and the stereo line inputs (analog bypass path) 
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| A stereo programmable gain amplifier for headphone outputs 

| Programmable sampling frequencies (Fs) for ADC and DAC: 8, 11.025, 12, 
16, 22.05, 24, 32, 44.1, and 48 kHz 

| 16-bit linear PCM voice data, programmable DAC/ADC, data buffer sizes 
from 1 to 160, support DMA 

| Both ARM and DSP can control the audio codec 


1.2.4 Bluetooth Features 
Compliant with Bluetooth2.1 +EDR specification 


Bluetooth Piconet and Scatternet support 

Receiver with -88dBm sensitivity 

Support BT-WIFI Co-existence with 3-wire/2-wire handshake 
Support AFH 

Low power consumption 


1.2.5 FM Features 
Supporting frequency range of 76MHz ~ 108MHz 


2-bits ŻA ADC 

DDFS for 100kHZ IF-signal down-conversion 

CORDIC - based FM detector 

Stereo decoder with weak signal processing 

Stereo Mono blending and auto selectivity 

Noise blanking 

De-emphasis filter can be configured with T=50us (Europe and Japan) and t=75us 
Soft/Hardware audio mute function 

Signal level detection for FM signal quality information 

AGC control feedback 


Frequency offset cancellation 


1.3 Applications 


Following figure illustrates a typical application. 
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Figure 1-1 A typical Application Diagram of SC6531 


1.4 Block Diagram 


| SC6531 block diagram shows as Figure 1-2. This chip architecture is based 
on two processors, ARM926EJ-S® MCU and TeakLite® DSP; other 
functional blocks are connected to one or both of the processors and provide 
various hardware accelerations and interfaces to other components in the 
system. 

| In general, MCU and DSP control the operation of various ASIC hardware 
accelerators and interfaces to other components in the system. MCU or DSP 
prepares data for ASIC and sets up some control registers that notify ASIC 
how to process the data. Therefore, software control interface consists of 
data memories and control registers. Software interface sections define the 
organization of the data memories and the description of control register bits. 


$C6531 consists of the following subsystems: 
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Microcontroller Unit (MCU) subsystem, including an ARM926EJ-S" RISC 
processor and its accompanying memory management and interrupt 
controller 

| Digital Signal Processor (DSP) subsystem, including a TeakLite" DSP 

processor and its accompanying memory management and interrupt 

handling logic 

RF transceiver 

MCU/DSP interface, where MCU and DSP exchange information 

MCU Peripherals, including all user interface modules 

DSP Peripherals, including hardware accelerators for GSM/GPRS, user 

interface and RF control interface modules 

| Multi-media subsystem, including hardware accelerators to support all kinds 
of multi-media applications 

| Audio subsystem, the data path for converting analog audio signals to and 
from digital data 

| Communication subsystem, the data path for converting communication 
analog signals from the RF modules to digital formats and a serious 
processing procedures 

| Clock and reset, managing the clock distribution and test inside the chip 

| Power management, including a charger, LDOs, drivers and power controls 
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Figure 1-2 SC6531 chip-level functional block diagram 
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2 Package Information 


2.1 


233-ball LFBGA Pinout 
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2.2 Package parameters 


VOD? 


Figure 2-1 Ball Map 


Table 2-1 Definition of UO pin symbols 


PKG Type 


L(F)BGA 


Number of Layers 


2 


Body Size 


11mmxX10mm 


Ball count 


233 


Ball Pitch 


0.5mm 


Ball pad opening 


0.275mm 


Ball pad Size 


0.35mm 


Ball Size 


0.3mm 


Ball Matrix 


21x 19 


Total Package Height 


1.30mm Max 


Material selection 


Green 
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NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 


Æ PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


AX DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 

4. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 


A\ THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 


2.3 Reflow Profile 
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25 
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Figure 2-2 Reflow profile 


Note: 


Recommended reflow profile for lead-free solder paste 
Ramp at 1-2°C per second to 245+/-5°C 
Dwell at 235°C for 10 seconds 

Dwell at 217°C for 30~60s 

Total reflow time is about 220~270 s 

Cold down ramp < 4°C/s 

Recommended solder paste type 

SnAgCu solder paste 

Metal contents should be about 88.5% 
Recommended parameter for stencil making 
Metal mask thickness: 5 mils 

Opening area ratio: 100% 


2.4 Pin List 


2.4.1 Pin Type Description 
Following explains the pin type symbols used in the pin lists. 


Table 2-2 Pin Symbol 


C Pi T Poner gin, routrom oserei poner supy | 
BCEE 
[#0 [Power pin, ouputoreneraldevess C= 


1 Jeng OO yë O 
o Jare OO oO y 
C e [osanaan i 
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[Fie | Symbol [Type Description OOS 
Analog output pin 
| +e Analog bi-directional pin 
SSES 
(iP [Inputwinpubdown O S 


om [output 
State | D Jong O 
State Output "0 

weu | Pull-up only, with ie/oe disable; 

| WPD | Pull-down only, with ie/oe disable; 

SCENE 


2.4.2 Pin Table Definition 


Ball number 
Pin Type, different pin types have different control signals. 
Pin name, most pins are named according to its primary 
flinetinn 


Pin direction KEE attributes, including all functions. Most 
pins can KEE proarammed to both input and output. 


A“) 


Pin A inti 


Pin power domain Pin I/O and pull-up/down 
attributes after reset 


m: 


Figure 2-3 Pin Table Definition 


| “pin control reaisters”. 
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2.4.3 Pin Assignment 


Table 2-3 Pin Assignment 


$C6531 Device Specification 


Ball 


Pin 


Powe 


Name Name Cell Name e At Reset | After Reset | Note 

CCIR interface 

Al2 CCI RD[7 SPBC2 24X VCAM e=1, oe=0 CCIR data 

B12 CCI RDI 6 SPBC2 24X VCAM e=1, oe=0 CCIR data 

A CCI RD[ 5 SPBC2 24X VCAM e=1, oe=0 CCIR data 

C12 CCI RDI 4 SPBC2 24X VCAM e=1, oe=0 CCIR data 

B CCI RD[ 3 SPBC2 24X VCAM e=1, oe=0 CCIR data 

B10 CCI RD[ 2 SPBC2 24X VCAM e=1, oe=0 CCIR data 

C CCIRDI 1 SPBC2 24X VCAM e=1, 0e=0 CCIR data 

E12 CCI RDI 0 SPBC2 24X VCAM e=1, oe=0 CCIR data 

D12 CCIRHS | SPBC2 24X | VCAM Hews ae 

- synchronization signal 
C10 CCI RCK cian VCAM e=1, 0e=0 Pixel clock 
E11 CCIRVS | SPBC2_24X | VCAM tar |e 
R synchronization signal 

e=0, oe=l, 

B9 CCIRMCK | SPBC2 24X VCAM 0 CCIR main clock, to sensor 
e=0, ops), 

C9 CAM PD SPBC2 24X VCAM CCIR power down 
e=0, oe=l, 

D10 CAM RSTN | SPBC2 24X VCAM 0 CCIR reset 

GSM RF control interface 
e=0, oe=l, 

A9 RF VBS0 SPBC2 24X VDDIO 0 RF control p 
e=0, oe=l, 

D9 RF_VBS1 SPBC2 24X VDDIO 0 RF control p 
e=0, oe=l, 

E10 RF VBS2 SPBC2 24X VDDIO 0 RF control p 
e=0, ops), 

C8 RF VBS3 SPBC2 24X VDDIO 0 RF control p 

D8 RF RSV | SPBC2 24X | VDDIO n ' | RE control pin 

E8 RF PAEN | SPBC2 24X | VDDIO oo ' | RE control p 

JTAG interface 
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tis MIMS SPBC2 24X | VDDIO ~ Jtag stare control 
e=l,oe=0, |, 
U13 MIDI SPBC2 24X VDDI 0 wd Jtag serial data input 
V12 MICK SE Ve Pet, Tag tem 
H wpd 
e=0, 0e=1, |, , 
W12 MTDO SPCBC2 24X | VDDIO 0 Jtag serial data input 
dÉ MIRSTN | SPCBC2 24X | VDDIO SÉ Jtag reset 
Serial Flash interface 
V3 RSMCSNO SPBC2 24X_ VMEMS e=0,oe=l, | External serial flash chip 
H S3 select 0 
WÉI RSMCSNI SPBC2 24X_ VMEMS e=0,oe=l, | External serial flash chip 
H $3 select 1 
WL ESMD0 oo VME MS e=0, 0e=0 External serial flash data 0 
T15 ESMD1 ECH VME MS e=0, oe External serial flash data 1 
U15 ESMD2 SH VME MS EE External serial flash data 2 
V16 ESMD3 oo VME MS prot External serial flash data 3 
V15 ESMCLK Se VMEMS oo External serial flash clock 
Keypad interface 
T16 KEYOUTLO | coneT ade (mmm we Keypad row output line 
U16 SCH SPBC2 24X VDDI 0 ie=0, 0e=0 Keypad row output line 
T17 gll E SPBC2 24X VDDI 0 ie=0, oe=0 Keypad row output line 
W17 Se SPBC2 24X VDDI 0 ie=0, 0e=0 Keypad row output line 
V17 RE SPBC2 24X VDDI 0 ie=0, oe=0 Keypad row output line 
U17 e BG SPBC2 24X VDDI 0 ie=0, oe=0 Keypad row output line 
U18 KELOU, G SPBC2 24X VDDI 0 ie=0, 0e=0 Keypad row output line 
W19 KEYIN[6] | SPCBC2 24X | VDDIO ie=l,oe=0, | Keypad column input line 
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wpu 
ie=1, oe=0, 

R18 KEYI N| 7 SPCBC2 24X | VDDIO A Keypad column input line 
ie=1, oe=0, , 

V18 KEYI NI 3 SPCBC2 24X | VDDIO wi Keypad column input line 
ie=1, oe=0, , 

T18 KEYI NÍ 4 SPCBC2 24X | VDDIO e Keypad column input line 
ie=1, oe=0, 

V19 KEYI NÍ 5 SPCBC2 24X | VDDIO ett Keypad column input line 
ie=1, oe=0, 

V20 KEYI N[ 0 SPCBC2 24X | VDDIO a Keypad column input line 
ie=1, oe=0, k. 

T19 KEYI NI 1 SPCBC2 24X | VDDIO ge Keypad column input line 
ie=1, oe=0, 

U19 KEYI NÍ 2 SPCBC2 24X | VDDIO ‘ai Keypad column input line 

SDIO interface 
ie=1,oe=0, 

R19 SD D SPBC2 24X VDDSD 8 SD card data line 
ie=l,oe=0, , 

T20 SD D2 SPBC2 24X VDDSD ü SD card data line 
e=1, 0e=0, 

U20 SD CMD SPBC2 24X VDDSD gg SD card cmd 
e=1, oe=0, 

R20 SD D0 SPBC2 24X VDDSD EN SD card data line 
e=1, oe=l, 

R21 SD CLK SPBC2 24X VDDSD 0 SD card clock 
e=1, oe=0, , 

P21 SD_D3 SPBC2 24x VDDSD Sp SD card data line 
e=1, ops), 

U21 SD CL SPBC2 24X VDDI 0 0 SD card dach! 

UARTO interface 

ML 8 UOTXD SPCBC2. 24X | VDDIO lm, | vert tr data 

S e=l,oe=0, |, 
N18 UORXD SPCBC2 24X | VDDIO eg Uart0 rx data 
8 e=l,oe=0, |. 

L20 UOCTS SPCBC2 24X | VDDIO ett Uart0 flow control pin 

N19 UORTS SPCBC2 24X | VDDIO a Peo sert ApS ai 

Misc interface 

M19 CLK_AUX SPBC2 24X VDDIO ie=0,oe=1, | Auxiliary clock output 
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0 
J19 PWM R VDDI0 an PWM output 
J18 EXTINTO SPBC2_ 24X VDDI 0 ie=1, 0e=0 External int input 
IIS interface 
L21 dëi SPBC2 24X | VDDIO e=1,0e=0 | IIS data input 
e=0, oe=l, 
L19 dëi SPBC2 24X | VDDIO i IIS data output 
K19 IISCLK | SPBC2 24X | VDDIO SE IIS clock 
e=0, ops), 
CO IISLRCK | SPBC2 24x | VDDIO 11S left/right channel select 
K20 IISMCK | SPBC2 24x | VDDIO e=1,0e=0 | IIS MCLK 
GPIO interface 
i e=1, oe=0, i P 
H19 GPIO O | SPBC2_24x | VDDIO i GPIO interface 
ie=l, oe=0, i 
621 GPIO 1 Í SPBC2_24x | VDDIO A, GPIO interface 
ie=1, oe=0, ? ; 
H18 GPIO 2 Í SPBC2.24x | VDDIO a GPIO interface 
ie=l, oe=0, S 
G20 GPI0.3 | SPBC2_24x | VDDIO e GPIO interface 
ie=l, oe=0, j 
Gig GPIO 63 | SPBC2 24x | VDDIO wd GPIO interface 
ie=l, oe=0, r 
D15 GPIO. 70 | SPBC2 24X | VLCM ee GPIO interface 
B17 GPIO 71 | SPBC2 24% | VLCM e 08-0, Leg interface 
ie=l, oe=0, i z 
D16 GPIO.72. Í $PBC2.24X | VLCM Ge GPIO interface 
SIM card interface 
D18 SIMRSTO (enn 10 | VSI MO WEE SIM card0 reset 
E18 SIMCLKO | SPBC2.24X ‘| VSIMO oe SIM card0 clock 
F18 SIMDAO | SPSBC2 24X | VSI MO SE SIM card0 data 
E19 SIMDAL | SPSBC2 24X | VSI ML — SIM cardl data 
E20 SIMRST1 (enn 10 | VSIMI ie=0,0e=1, | SIM cardi reset 
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F20 SIMCLK1 | SPBC2 um | VSIM an SIM card1 clock 
F19 SIMDA2 | SPSBC2_24X | VSI a SIM card? data 
F21 SIMRST2 | SPBC224X | VSI eed anml, | com card? reset 
D19 SIMCLK2 | SPSBC2 24X | VSI ee SIM card2 clock 
LCM interface 

c21 LCMD[0] | SPBC2 24X | VLCM Geet LCM data 

C20 LCMD[1] | SPBC2.24X | VLCM o LCM data 

C19 LCMD[2] | SPBC2.24X | VLCM GEN (Ou (at: 

B20 LCMD[4] | SPBC2.24X | VLCM wi LCM data 

C18 LCMD[3] | SPBC2.24X | VLCM = Jee LCM data 

B19 LCMD[5] | SPBC2.24X | VLCM aa LCM data 

D17 LCMD[6] | SPBC2 24x | VLC SE LCM data 

B18 LCMD[7] | SPCBC2_ 24K | VLCM es LCM data 

A17 LCMD[8] | SPCBC2 24%- | VLCM ~ LCM data 

D14 LCMRD SPBC2 24% | VLCM "ru, | tom rd pin 

C16 FMARK SPBC2 24X | VLCM ~ LCM frame mark 
B15 LC SPBC2 24X | VLCM "rum, Vue pin 

E13 LCMCSO | SPBC2 24X | VLCM TEN ORELE iaip elai 
C15 LCMCD SPBC2 24% | VLCM oe ' | LCM cmd/data pin 
D13 LCMRSTN | SPBC2_24X | VLCM a ' | LCM reset pin 
dÉ LCMCS1 | SPBC2 20 | VLCM ie=0,oe=1, | LCMchip select! 
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l 
SPI interface 
J20 eo SPBC2 24X% | VDDIO e=0, 08-1, | sprd(groupd) chip selection 
C17 oe SPBC2 24X | VLCM SE SPIO(group3) clk 
B16 i SPBC2 24X | VLCM e=0,08=1, onitoun chip selection 
A16 eee SPBC2 24% | VLCM ~ SPIO(group3) data input 
A15 SPIO 3D | space 24x | VLOM LTTE AA out put 
0 wpd 
12C interface 
B14 SCLO 0 | SPCBC2 24X | VCAM ~ [2C clock pin 
C13 SDAO 0 | SPCBC2 24X | VCAM win EN 12C data pin 
Touch Panal interface 
SPCBC2 24X | VDDIO ` Wa 
C7 TP_XR GPS 28 ie=1, oe= 0 | TP XR interface 
SPCBC2 24X | VDDIO ie=0, oe= a 
B8 TP_YD GPS 28 10 TP YD interface 
SPCBC2 24X | VDDIO ie=l, oe= ae 
D6 TP XL o: 28 0, wpu TP XL interface 
SPCBC2 201 | VDDIO Ge 
D7 TP_YU o: P ie=1, oe= 0 | TP YU interface 
Digital Power Pads 
H14 VDDI0 SPYDD2 VDDI0 VDDI 0 
H15 VDD D SPVDD! VDDAD VDD D 
L14 VMEMS ooo VMEMS VMEMS 
Bd VDDSD SPVDD? VDDSD VDDSD 
AG VDDSIMO | SPVDD2POC | VSI w VDDSI MO 
C6 VDDSIM | SPVDD2POC | VSI Ml VDDSI ML 
B6 VDDSIM2 | SPVDD2POC | VSIM VDDSI M 
Analog Misc Pads 
E9 PRODT SPPAD3 $ VBAT Production test pin 
U3 TESTRSTN Reset for test purpose pin 
T3 BOND RST Reset bonding selection 
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_SEL 
V3 PBI NT PBI NT 
K8 LDOMEMSB VMEMS voltage selection pin 
L10 EXT CAP External cap 
U9 VI BR Current sink of vibrator 
B3 RSTN Chip reset 
T8 KP OUT Current sink of keypad led 
USB Pads 
P19 PADM USB | PDB3A G USB data D- 
N20 PADP USB | PDB3A G USB data D+ 
Audio PA interface 
W3 OUTPPA Audio PA output 
WI OUTNPA Audio PA output 
WI PA VCOM 
GSM RF interface 
R3 PAGSM Ramp PA control 
US/ EGSM. 
T 1X Low band TX 
DCS/ PCS” 
U 1X High band TX 
DCS/ PCS” 
H RX N High band RX 
DCS/ PCS" 
R RX P High band RX 
US/ EGSM. 
M RX P Low band RX 
US/ EGSM. 
N RX N Low band RX 
AUX ADC interface 
C2 ADCI0 Aux adc channel input 
C3 ADCI 1 Aux adc channel! input 
B2 ADCI 2 Aux adc channel2 input 
A3 ADCI 3 Aux adc channel3 input 
white LED interface 
WHTLED R , 
H5 SET White led resistor 
G4 WHTLED I Current sink of white led 
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B5 

H4 WLED Current sink of white led 
B4 

J5 a Current sink of white led 

J4 VELLEN] Current sink of white led 
B2 

L4 ee Current sink of white led 

L3 PEDRES Current sink of white led 
BO 

Charger Interface 

D2 VCHG Charger power supply 

DI ISENSE Current sense port 

Cl VDRV Charger driver control 

El VBATSEN VBAT sense 

RF reference clock interface 

F2 REF I N+ 26M crystal input 

F1 REF IN- 26M crystal input 

Gl REF2_ OUT 26M clock2 output 

G2 REF1 OUT 26M clock1 output 


32k clock interface 


V9 RTC32K1 32k crystal input 
wo RTC32K0 32k crystal input 
DCDC interface 

Wo LX DCDC Lx pin 

V7 VFB DCDC feed back pin 


Audio interface 


P8 EARP earphone output 

N8 EARN earphone output 

T6 HEAD P R Headphone R-channel output 

T5 HEAD P L Headphone L-channel output 

U10 HEADMI CP Headphone signal input 

V10 HEADM CN Headphone signal input 

RL? HEADMI C_ Headphone plug in and button 
IN detect 

T11 AILI Line input 
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T12 AIRI Line input 

T9 MI CP Auxiliary microphone input 
R9 M CN Auxiliary microphone input 
M10 MI CBI AS Microphone bias voltage 
P13 oo 

U11 AUXMI CN 

Vil AUXMI CP 

L7 AOR 

L8 AORP 

BT/FM RF interface 

K1 BT_RF 

Li FM RF 

VBAT interface 

P4 VBAT VBAT 

P5 VBAT VBAT 

V5 VBATPA AUDIO PA power supply 

Wo VBATPA AUDIO PA power supply 

H1 VBATBK back up battery 

V6 VBATBUCK DCDC power supply 

Power Pads 

WI AVDDVB AUDIO power supply 

V8 VDDAO ae driver power 
V2 VDDRF RF power supply input 

A8 VDD33 3. 3V power supply 

C5 VDDCAMA VDDCAMA power supply 

B7 VDD28 2.8v power supply 

P20 VDDUSB VDDUSB supply output 

H2 VDD DCXO DCXO power supply 

H3 VDDCAMD VDDCAMD power supply 

L13 VDD18 1.8v power supply 

13 meld 

K2 VDDRTC VDDRTC supply output 
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Ground Pads 


G16 VSS digital core ground 

J10 VSS digital core ground 

J16 VSS digital core ground 

K11 VSS digital core ground 

L12 VSS digital core ground 

L15 VSS digital core ground 

L17 VSS digital core ground 

fit VSS digital core ground 

T4 VSSPA AUDIO PA ground 

U4 VSSPA AUDIO PA ground 

fl 6 VSS digital core ground 
0 VSS digital core ground 
2 VSS digital core ground 
3 VSS digital core ground 
5 VSS digital core ground 

R5 VSS digital core ground 

T2 VSS RF RF ground 

Vl VSS RF RF ground 

Wl VSS RF RF ground 

w2 VSS RF RF ground 

F4 VSS RF RF ground 

M5 VSS RF RF ground 

P2 VSS RF RF ground 

V21 VSS digital core ground 

w20 VSS digital core ground 

W21 VSS digital core ground 

H9 AVSS Audio ground ? 

L1 VSSBTRF BT RF ground 

U6 VSSDCDC DCDC ground 

NC Pads 

Al NC NC 

A2 NC NC 

A20 NC NC 

A21 NC NC 
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Bl NC NC 


B21 NC NC 


2.4.4 Pin Multiplexed Function List 


SC6531 adopts programmable pin multiplexing to reduce pin number as well as providing 
enough flaxiblilty. Multiple signals are connected to a multiplexer that connects to the same 
I/O pin. 


Table 2-4 Pin Multiplexed Functions 


Ball | Pin Funct Funct Funct Funct Funct Funct 
Name | Name | ionl E ion? Type ion3 lyne iong Type iond Typ ion6 Type 
re CCIRD | CCIRD - o fio + 0. 18 UN 
T CCIRD | CCIRD ui o fio 7 0. roy i ( 
ned CCIRD | CCIRD a Du : 0. > d 
c12 RD A HD DMO Tu (RDN Dor | AM | ont 
or CCIRD | CCIRD ut Da i 0. 18 Se 
ge CCIRD | CCIRD Ke S DGPIO | ijo S 0. ior 
gii: SC: HSH "os I A fio (EI fijo 
1 i 64 
es CCIRD | CCIRD e ô 4 lu 2 d iol 
E CCIRH | CCIRH DGPIO jun GPIO jol 
65 
mg CCIRC | CCIRC DGPIO jun GPIO 19 
73 
gii CCI RV {i RV ni 9 lijo i 0. WI 
v fem Omg, Jane fgg Yo [ge rg 
An J |P d P|, DGPIO | 114 Ge 0. lol 
mo fee foa | o |o [oo fio 
u ee f, Si 
fee ee, a fio 
an [BEM [Rev] Dr Lu 
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a [Bm uw "3 | yo 

ji Dn DS i o O Tio 

i SH SE i S L jun 

T13 MIMS | MIMS ial 0 ~ I i L io "i 

U13 MIDI | MIDI i 0 ad I A GET S Be 

v12 MICK CK Sr 0 I 7 0 troy e 

mi MDO (nn | O/T 10T "| rol SE d Mo 0 

GE | MIRST | MIRST m Dk TL (ug La an l 

as ESMCS | ESMCS | | 

jii ESMCS | ESMCS | 

Ob ESMDO | ESMDO | I/0 

T15 ESMDL | ESMDI | 1/0 

ULS ESMD2 | ESMD2 | 1/0 

v16 ESMD3 | ESMD3 |1/0 

e ESMCL | ESMCL | 

me u |o | mz lun feo. 9 

ie: E ~ ol ~ 1/0 Se Lia 

pa SE Se S "i Ge i E ës 

w7 KEYOU | KERN o SPIO. fijo Wa e f 
3 3 89 i 

eg (éi i ji Lia | E , e : 

ne SC SCH o L Jg CMD / 0] 1 Jo 

dë Sé SCH o op erg i D / 0] 0- 3 

ge Se a SE See d o "jang ig D Io 

R18 Si d I CH 1/0/T Se g / 0/ S i dë 

ve mm (ml Et ue 
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KEY KEY GP SDAL 1/0/T 
T18 4 4 3 0/ 0 
KEY KEY GP SCL1_ I/OIT 
V19 5 3 0/ 0 
KEY KEYIN GP is 
V20 0 9 | 
KEY KEY GP p 
T19 1 1 97 l 
KEY KEY GP 
U19 ? ? 93 0/ 
R19 SD DI | SDD |170 Se 0/ 
T2 SD D2 SD D2 / 0/ a 0/ 
- - 68 
$D CM | SD CM , UL 1 SPIO. GP , 
U2 D D 101 TXD “D0 LOIT 0 l 
, UL 1 SPIO. GP 3 
R2 SD DO | SD Do [10T | yp D i | 
SD CL SD CL SP GP 
R? ; S 10 KH e d 
SP GP 
P2 nm | SD D3 |170 osa | OT Jas 0/ 
SD. CL | SD CL , SPIO. | P 7 EXTIN | I 
U2 x K 10/ CD DI 1 l T1 
ip BTU | 0 BT UL | 0 
18 U0TXD UNTXD 0 7 0/ 0 TX 0 TX 
94 = = 
D D 
e BTU |1 BTU | I 
18 U0 RXD U0 RXD 0/ 0 RX 0 RX 
95 SCH SE 
D D 
ui o GP 
L20 UOCTS UOCTS RXD 4 0/ 
Ul_0 GP 
19 RTS RTS 0 TXD 5 0/ 
CLK D 
CLK A CLK A = GP P 
19 o e 0 SP DI i | 
V 
VBDAC GP W FI I 
L21 SDI SDI SDAT I 0/ ACTIV 
= 6 
A E 
A GP : BT_AC | 0 
L19 SDO SDO IT 7 l TIVE 
SCL SCL VBDAC GP BT ST 0 
os K K I9 _BCLK S H gl ATUS 
SLR SLR VBDAC GP 
K21 CK CK 10 Lon 0 9 0/ 
CLK M 
SMC II SMC CLK 3 ` GP s 
K20 K K KO CU D 0 15 i 
= V 
SPIL | SPIL GP BT ST | 0 SPIO | I/ O/T 
ID fo esa fo ceso |107 18 OT | aros 3 C81 
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mun | ew (nm lo le oe Nd TL yo) 
mo | orto. Im |, (omg | 1/0/T 
an GPIO. | GPIO o LCMD [/0/T 
1 1 
me (oo. feo fyo (mm (irot 
me fee ke pum lo 
o | PPO | BO fiyo e ur (mar J 1 
G19 S i S ~= f0 GH I 
N 
pig | Sans | stans | crt | 19 
oe Peete |e A" (ug 
a a i DA |ior ge (nm 
E19 f Di l Irun % D fio 
mo spes [snes f, crt |o 
Sp. a Me Ng SC Je 
ne (rm [sioa Tuer m rain U2. fo mr |ior [5 Tu 
no | fae le a, SÉ e E 
ue Sper Tag je D P mo |ior | Sout. [uon 
ou [EOD [remo firo a - T f e a 
ou | LOD | gome bio e Dk E Dk 7 Lia 
ou | EADE | og Vun e 10 Co jo (ST ug 
B20 ODE Tom Irun 1 sl Dk Ce Dk A La 
o 170 from un en O/T Ce port II Vun 
BIg 7 DU | tems lun See O/T Ce 0/ Se L Lu 
nu: OPE ews (un e db Se d ST | EO) 
un (PODL Tue Inn JI. uns | eee Vu 
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M7 2 DI Iewa Vor | FMARK TI. rue Vë Ia 

ns II: Ir (um ua 

H. er Jm |e "pr 

pep fe fuor |0 Tan 

o Ion. Jann a. [uo 

u [578 IS fron mF. Tag 
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2.4.5 Pad weak pull up resistor selection(wpus) 
Following pad has integrated wpus slection function 
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KEYINO 
KEYIN1 
KEYIN2 
KEYIN3 
KEYIN4 
KEYIN5 
KEYIN6 
KEYIN7 
MTRSTN 
MTDO 
LCMD7 
LCMD8 
SIMCLK2 
UOCTS 
UORTS 
UORXD 
UOTXD 
TP_XL 
TP_XR 
TP_YD 
TP_YU 


Please refer to section “Pin control register description” for the control control address. 
Refer to “PAD information” for the detail resistance selection. 


2.4.6 Strapping Pin List 


The strapping pins are used for setting up the operation modes of the chip. The basic 
mechanism is to use the hardware reset to latch the high or low values at the pins. 


lists the strapping pins on SC6531. The Strapped Register Value is the register value of 
strapping input and SW can use it to determine the current operation mode. 


Table 2-5 Stapping Pin List 


Ball Default | Corresponded Register 


0 : USB download 
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2.4.7 Pin control register for digital 


2.4.7.1 Pin register address 
Table 2-6 Pin Register Address 


Part a, 
Base address: Ox8C00_0000 


$C6531 Device Specification 


Address Pin Name Defautl Value after Reset 
0x0000 Pin Control Register 10’H3FF 
0x0004 ADI_D 16'h8C00 
0x0008 ADI_SCLK 16'h8C00 
0x000C ADI_SYNC 16'h8C00 
0x0010 ANA_IRQ 16'h8C00 
0x0014 AUD_ADDO 16'h8C00 
0x0018 AUD_ADSYNC 16'h8C00 
0x001C AUD_DADO 16'h8C00 
0x0020 AUD_DAD1 16'h8C00 
0x0024 AUD_DASYNC 16'h8C00 
0x0028 CLK_32K 16'h8C00 
0x002C CLK_AUX 16'n8400 
0x0030 CLK_ITF 16'h8C00 
0x0034 CHIP_SLEEP 16'h8C00 
0x0038 EXT_RST_B 16'h8C00 
0x003C FM_RXID[0] 16'h8C00 
0x0040 FM_RXID[1] 16'h8C00 
0x0044 FM_RXQD[0] 16'h8C00 
0x0048 FM_RXQD[1] 16'h8C00 
0x004C PTEST 16'h8400 
0x0050 RFSCK 16'h8C00 
0x0054 RFSDA 16'h8C00 
0x0058 RFSEN 16'h8C00 
0x005C RXID[0] 16'h8C00 
0x0060 RXID[1] 16'h8C00 
0x0064 RXQD[0] 16'h8C00 
0x0068 RXQD/[1] 16'h8C00 
0x006C XTL_BUF_EN 16'h8C00 
0x0070 ANA FIQ 16'h8C00 
0x0074 CAM_PD 16'n8400 
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0x0078 CAM_RSTN 16'h8400 
0x007C CCIRCK 16'h8400 
0x0080 CCIRD[0] 16'h8400 
0x0084 CCIRD[1] 16'h8400 
0x0088 CCIRD[2] 16'h8400 
0x008C CCIRD[3] 16'h8400 
0x0090 CCIRD[4] 16'h8400 
0x0094 CCIRD[5] 16'h8400 
0x0098 CCIRD[6] 16'h8400 
0x009C CCIRD[7] 16'h8400 
0x00A0 CCIRHS 16'h8400 
0x00A4 CCIRMCK 16'h8400 
0x00A8 CCIRVS 16'h8400 
0x00AC EMCLK 16'h8C04 
0x00B0 EMCLKN 16'h8C04 
0x00B4 EMADVN 16'h8C11 
0x00B8 EMA[16] 16'h8C04 
0x00BC EMA? 16'h8C04 
0x00C0 EMAS) 16'h8C04 
0x00C4 EMA gl 16'h8C04 
0x00C8 EMA(20] 16'h8C04 
0x00CC EMA(21] 16'h8C04 
0x00D0 EMA(22] 16'h8C04 
0x00D4 EMA(23] 16'h8C04 
0x00D8 EMCEN1 16'h8C11 
0x00DC EMCRE 16'h8C04 
0x00E0 EMDQso 16'h8C00 
0x00E4 EMDQS1 16'h8C00 
0x00E8 EMD[O] 16'h8C04 
0x00EC EMD[1] 16'h8C04 
0x00F0 EMD[2] 16'h8C04 
Ox00F4 EMD[3] 16'h8C04 
0x00F8 EMD/4] 16'h8C04 
0x00FC EMD[5] 16'h8C04 
0x0100 EMD[6] 16'h8C04 
0x0104 EMD[7] 16'h8C04 
0x0108 EMD[8] 16'h8C04 
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0x010C EMD[9] 16'h8C04 
0x0110 EMD[10] 16'h8C04 
0x0114 EMD[11] 16'h8C04 
0x0118 EMD[12] 16'h8C04 
0x011C EMD[13] 16'h8C04 
0x0120 EMD[14] 16'h8C04 
0x0124 EMD[15] 16'h8C04 
0x0128 EMLBN 16'h8C11 
0x012C EMOEN 16'h8C11 
0x0130 EMSMP 16'h8C03 
0x0134 EMUBN 16'h8C11 
0x0138 EMWAIT 16'h8C04 
0x013C EMWEN 16'h8C11 
0x0140 UOCTS 16'h8600 
0x0144 UORTS 16'h8400 
0x0148 UORXD 16'h8600 
0x014C UOTXD 16'h8400 
0x0150 ESMCLK 16'h8804 
0x0154 ESMCSNO 16'h8811 
0x0158 ESMCSN1 16'h8811 
0x015C ESMDj0] 16'h8804 
0x0160 ESMD[1] 16'h8804 
0x0164 ESMD[2] 16'h8808 
0x0168 ESMD[3] 16'h8808 
0x016C ESMSMP 16'h8803 
0x0170 EXTINTO 16'h8400 
0x0174 Sp CL 16'h8400 
0x0178 GPIO_0 16'h8500 
0x017C GPIO_1 16'h8500 
0x0180 GPIO_2 16'h8500 
0x0184 GPIO_3 16'h8500 
0x0188 GPIO_63 16'h8500 
0x018C IISCLK 16'h840A 
0x0190 IISDI 16'h8406 
0x0194 IISDO 16'h840A 
0x0198 IISLRCK 16'h840A 
0x019C IISMCK 16'h8406 
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0x01A0 KEYIN(O] 16'h8200 
Ox01A4 KEYIN(1] 16'h8200 
0x01A8 KEYIN[2] 16'h8200 
0x01AC KEYIN[3] 16'h8200 
0x01B0 KEYIN[4] 16'h8200 
0x01B4 KEYIN[5] 16'h8200 
0x01B8 KEYIN[6] 16'h8200 
0x01BC KEYIN[7] 16'h8200 
0x01C0 KEYOUT|[0] 16'h8000 
0x01C4 KEYOUT[1] 16'h8000 
0x01C8 KEYOUT[2] 16'h8000 
0x01CC KEYOUT[3] 16'h8000 
0x01D0 KEYOUT/4] 16'h8000 
0x01D4 KEYOUT[5] 16'h8000 
0x01D8 KEYOUT[6] 16'h8000 
0x01DC FMARK 16'h8900 
0x01E0 LCMCD 16'h8800 
0x01E4 LCMCSO 16'h8800 
0x01E8 LCMCS1 16'h8800 
0x01EC LCMD[0] 16'h8900 
0x01F0 LCMD[1] 16'h8900 
0x01F4 LCMD[2] 16'h8900 
0x01F8 LCMDIS 16'h8900 
0x01FC LCMD[4] 16'h8900 
0x0200 LCMDIS 16'h8900 
0x0204 LCMD{6] 16'h8900 
0x0208 LCMD[7] 16'h8900 
0x020C LCMD[8] 16'h8900 
0x0210 LCMRD 16'h8800 
0x0214 LCMRSTN 16'h8811 
0x0218 LCMWR 16'h8800 
0x021C GPIO_70 16'h8500 
0x0220 GPIO_71 16'h8500 
0x0224 GPIO_72 16'h8500 
0x0228 SPI1_0 CSO 16'h8400 
0x022C SIMRSTO 16'h8400 
0x0230 SIMRST1 16'h8400 
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0x0234 SIMRST2 16'n8400 
0x0238 SPIO_3_DO 16'h8500 
0x023C SPI0_3_DI 16'h8500 
0x0240 MTCK 16'h8506 
0x0244 MTDI 16'h8506 
0x0248 MTDO 16'n8401 
0x024C MTMS 16'h8506 
0x0250 MTRSTN 16'h8506 
0x0254 PWM 16'n8400 
0x0258 RF_VBSO 16'h8802 
0x025C RF_PAEN 16'n8802 
0x0260 RF_RSV 16'h8802 
0x0264 RF_VBS1 16'h8802 
0x0268 RF_VBS2 16'n8802 
0x026C RF_VBS3 16'h8802 
0x0270 SCLO_0 16'h8600 
0x0274 SDA0_0 16'h8600 
0x0278 SD_CLK 16'h8400 
0x027C SD_CMD 16'h8600 
0x0280 SD_DO 16'h8600 
0x0284 SD Di 16'h8600 
0x0288 SD_D2 16'h8600 
0x028C SD_D3 16'h8600 
0x0290 SIMCLKO 16'h8400 
0x0294 SIMCLK1 16'n8400 
0x0298 SIMCLK2 16'h8400 
0x029C SIMDAO 16'h8600 
0x02A0 SIMDA1 16'h8600 
0x02A4 SIMDA2 16'h8600 
0x02A8 SPIO_3_CLK 16'h8400 
0x02AC SPIO_3_CSO 16'h8400 
2.4.7.2 Pin control register description 
Table 2-7 Pin Control Register 
Address: 0x8C00_0000 
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ESM (flash) pin registers description (0x0150 ~ 0x016C, 0x2bc) 
Table 2-8 EMC Pin Register Description Example 


Field Name R/W Default Description 
Value 

PIN NAME oe [0] R/W Output enable for chip deep sleep 
mode 

PIN_NAME_ie [1] R/W Input enable for chip deep sleep 
mode 

PIN _NAME_wpd [2] R/W Weak pull down for chip deep sleep 
mode 

PIN NAME wu ES Weak pull up for chip deep sleep 
mode 


PIN NAME out aooo eaw o " Output for-chip deep sleep mode 


DIN NAME sel [7:5] R/W Function select: 
3’h0: Mode 
3’h1: Mode? 
3’h2: Mode2 
3’h3: Mode3 
3’h4: Mode4 
3’h5: Mode5 
3’h6: Mode6 
3’h7: Mode7 


EN NAmE reves [Te Je |__| Weak put down orton mode _| 
[PN NAME tone-wpu [IS] Ian |__| Weak pul up fortuncton mode | 
mee Joe Pw |__| Dever Senat soieet =| 
a 


PIN_NAME_slp_ctrl [15] PAD state is controlled by pin reg 
setting, active high 


[fri o oo fea 


Note: “PIN - NAME” represents each pin. Function 0, 1, 2, 3 of each pin is list in section 1.1.1.1. Please 
refer to section 1.1.1.1 for the default value of each control bit 


Table 2-9 Other Pin Register Description Example 


Field Name R/W Default Description 
Value 


PIN_NAME_oe [0] R/W Output enable for chip deep sleep 
mode 

PIN_NAME_ie Input enable for chip deep sleep 
mode 
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PIN _NAME_wpd [2] R/W Weak pull down for chip deep sleep 
mode 

PIN NAME wu [3] pa a Weak pull up for chip deep sleep 
mode 


DIN NAME out aooo Ge " Output for chip deep sleep mode 


PIN_NAME_sel [7:5] Function select: 
3’h0: Mode 
3’h1: Mode? 
3’h2: Mode2 
3’h3: Mode3 
3’h4: Mode4 
3’h5: Mode5 


3’h6: Mode6 
3’h7: Mode? 


PIN_NAME_func_wpd ee ee " Weak pull down for function mode 

PIN _NAME_func_wpu aooo Raw " Weak pull-up for function mode 

PIN_NAME_drv [11:10] |Rw | [Driver Strength select 
SSES EC 


DIN NAME ap cl [15] R/W PAD state is controlled by pin reg 
setting, active high 


i a [o | fema o y O 


Note: “PIN_NAME” represents each pin. Function 0, 1, 2, 3 of each pin is list in section 1.1.1.1. 
Please refer to section 1.1.1.1 for the default value of each control bit 


Table2-10 Pin Control Register0 


2.4.8 Pin control register for analog 


2.4.8.1 Pin register address 
Table2-11 Pin Register Address 


Base address: 0x8200 0800 


Address Pin Name Defautl Value after Reset 

0x0000 Pin Control Register 10’H3FF 

0x0004 RXID[0] 10'h300 

0x0008 RXID[1] 10'h300 

0x000C RXQD[0] 10'h300 

0x0010 RXQDf[1] 10'h300 

0x0014 AUD_DASYNC 10'h300 

0x0018 AUD_DADO 10'h300 
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0x001C AUD_DAD1 10'h300 
0x0020 AUD_ADSYNC 10'h300 
0x0024 AUD_ADDO 10'h300 
0x0028 ADI_D 10'h300 
0x002C ADI_SYNC 10'h300 
0x0030 ADI_SCLK 10'h300 
0x0034 CLK_32K 10'h300 
0x0038 RFSDA 10'h300 
0x003C RFSCK 10'h300 
0x0040 RFSEN 10'h300 
0x0044 FM_RXID[0] 10'h300 
0x0048 FM_RXID[1] 10'h300 
0x004C FM_RXQD[0] 10'h300 
0x0050 FM_RXQD[1] 10'h300 
0x0054 ANA _IRQ 10'h300 
0x0058 ANA FIQ 10'h300 
0x005C EXT_RST_B 10'h300 
0x0060 CHIP_SLEEP 10'h300 
0x0064 PTEST 10'h300 
0x0068 XTL_BUF_EN 10'h300 
0x006C CLK_ITF 10'h300 
0x0070 TP_XL 10'h380 
0x0074 TP_XR 10'h300 
0x0078 TP_YU 10'h300 
0x007C TP_YD 10'h300 
0x0080 PRODT 10'h300 


2.4.8.2 Pin control register description 
Table 2-12 Pin Control Register 


Address: 0x8200_0800 
Field Name R/W Default Description 
Value 


TP_XL_wpus Wake up pull up resistance select 
TP_XR_wpus Wake up pull up resistance select 


TP vU wous Wake up pull up resistance select 
Wpd_ddiopd All A-Die pin wpdi control, default 0 
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Pin registers description 
Table 2-13 Pin Register Description Example 


Field Name Bit R/W Default Description 
Value 
PIN NAME oe wooo o Rew " Output enable for chip deep sleep mode 
PIN_NAME_ie mooo o dRaw So " Input enable for chip deep sleep mode 


PIN_NAME_wpd [2] in Weak pull down for chip deep sleep 
mode 
PIN NAME wu pn 00 CRW Weak pull up for chip deep sleep mode 


PIN_NAME_sel [5:4] R/W Function select: 


2’b00: Function 0 
2’b01: Function 1 
2’b10: Function 2 
2’b11: Function 3 


[PRCNANE une vea [16 [RW |__| Weak ptlaown forfoneenimade 
PN NAME ture vpu | [RW |__| Week pulupfortncion mode 
men (eg [aw Lënsen 
Ooo o o i ew] oo e 


2.5 PAD Information 


2.5.1 Digital Pad Type Description 
Table 2-11 Digital Pad Type Description 


Pin Type Descritpion 


SPBC2_24X Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength 2mA/6mA/12mA/24mA.No 
tolerance function. 


SPBC2_ 2X 18 S3 Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength 2mA/4mA/6mA/12mA, The 
VDDIO=1.8V for Memory interface. No tolerance function. 


SPBC2_24X AD Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 
Programmable Driver Strength 0.5mA/1mA/2mA/6mA.No 
tolerance function. 


SPBC2_24X_H_S3 Bi-direction Pad for Memory interface. With Enable 
Controlled Pull-Down & Pull-Up, Programmable Driver 
Strength 6mA/8mA/12mA/16mA when VDDIO=1.8, 
6mA/12mA/18mA/24mA when VDDIO=3.0. 


No tolerance function. 


SPBC2_24X S3 Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength 2mA/6mA/12mA/24mA.No 
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tolerance function. 


SPCBC2_24X 


4.7K/70K. No tolerance function 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength 2mA/6mA/12mA/24mA.No 
tolerance function. The Pull-Up resistor can be program 


SPCBC2_24X_S3 


4.7K/70K. No tolerance function 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength 2mA/6mA/12mA/24mA.No 
tolerance function. The Pull-Up resistor can be program 


SPSBC2_24X Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength 2mA/6mA/12mA/24mA with 
Schmitt Trigger Input, The Pull-Up resistor can be program 
4.7K/8K. No tolerance function. 

SPBC2_24X S Bi-direction Pad with Enable Controlled Pull-Down & 


no back-flow current protection function. 


Pull-Up.Programmable Driver Strength, No High-V Tolerant, 


SPBC2_24X_S_AD 


same as SPBC2_24X S. 


Weak driver strength 0.5mA/1mA/2mA/6mA.The function as 


SPCBC2_24X_GP_S 


Programmable Driver Strengih, 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 


SPPAD3_S 


Analog input PAD 


SPSOS2_24X_H 


Diff function with SPSOS2_ 24X, 


2.5.2 Analog Power/Ground PAD 
Table 2-10 Analog Power/Ground Pad 


Cell Name Description Current 
SPAVBAT: Vbat analog RC Power Pad 50mA 
SPAVBAT_DCDC: Vbat analog snapback Power Pad 50mA 
SPAVDD3: 3V RC Power Pad 50mA 
SPAVDD2, 1.8V RC Power Pad 50mA 
SPAVDD2_RIC, 1.8V RC Power Pad with poly resistor. 50mA 
SPAVSS3, Analog IO Ground Pad 50mA 
SPAVSS2, Analog 1.8V Ground Pad 50mA 
SPAVDD3_B Add to Vbat diode with 3V RC Power Pad | 50mA 
SPAVDD2_B Add to Vbat diode with 2V RC Power Pad | 50mA 
SPAVDD3_Double Analog VDDIO RC Power Pad, 2X 120mA 
SPAVSS3_ Double Analog VSSIO RC Power Pad, 2X 100mA 
SPAVSS3_DRV Analog VSSIO RC Power Pad, 1.5X 90mA 
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2.6 Detail description of PAD(for internal only) 


2.6.1 SPBC2_24X(SPBC2_24X_S3) 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up.Programmable Driver Strength, No High-V 
Tolerant, no back-flow current protection function. 


Table 2-12 Input function 


PAD |C IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0 1 0 X X 0 0 0 
1 1 1 0 X X 0 0 0 


Table 2-13 Output Function: 


PAD JA | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0 0 1 X X 0 0) 0 
1 1 0 1 X X 0 0 0 


Table 2-14 Input &Output function: 


PAD |A/C|IE | OE DRV[1] | DRV[0] | WPU | WPDI WPDO 
0 0/0] 1 1 X X 0 0 0 
1 101111 1 X X 0 0 0 


Table 2-15 Tri state: 


PAD JA | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
HZ 0 10 0 X X 0 0 0 
HZ 1 0 0 X X 0 0 0 


Table 2-16 Soft Puil-up Function: 


PAD A /IE OE DRV[1] | DRV[O] | WPU | WPDO 
1 xX |X 0 X X 1 0 
Forbidden | X | X 0 x x 1 1 


Table 2-17 Soft Pull-Down Function: 


PAD A JIE OE DRV[1] | DRV[O] | WPU | WPDO 
0 xX |X 0 X X 0 1 
Forbidden | X | X 0 Xx x 1 1 


Table 2-18 Driver Strength Select Function: (VDDIO=3.0V only) 


DRV[1] | DRV[0] 
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0 2mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 


Table 2-19 DC Parameter: 


ss TT FF 
Vr Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor 80K 60K 45K 
RPD | Pull-down resistor 80K 60K 45K 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2.2mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


Table 2-20 AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C,. 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.07 0.08 0.58 0.35 
IE->C 0.07 0.08 1.1 1.2 
A-PAD 2mA 5.6 5.9 6.3 6.5 
6mA 1.9 2.2 3.9 4.0 
12mA | 1.33 1.21 3.3 3.5 
24mA | 0.85 1.75 2.94 3.1 
OE-PAD | 2mA 5.6 5.9 6.3 6.5 
6mA 1.9 2.2 3.9 4.0 
12mA | 1.33 1.21 3.3 3.5 
24mA | 0.85 1.75 2.94 3.1 


2.6.2 SPBC2 24X_H $3 


Bi-direction pad with CMOS input, Enable Controlled Pull-Down & Pull-Up, Programmable Driver Strength. 


No High-V Tolerant without backflow current protection, used in the Memory power domain. Support 
VDDIO=1.8/3.0V high speed requirement. 3 tiers stagger style IO. 


Truth Table: 


Table 2-21 Input Function: 


PAD |C |IE | OE | DRV[2] | DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 O |1 0 X X X 0 0 0 
1 1 |1 0 X X X 0 0 0 
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Table 2-22 Output Function: 


PAD | A |IE | OE | DRV[2] | DRV[1] | DRV[O] | WPU | WPDI WPDO 


0 0 |0 1 X X X 0 0 0 
1 1 |0 1 X X X 0 0 0 
Input &Output function: 


PAD | A/C | IE | OE | DRV[2] | DRV[1] | DRV[O] | WPU | WPDI WPDO 


0 0;0)1 1 X X X 0 0 0 
1 1/1/41 1 Xx x x 0 0 0 
Tri state: 


PAD | A |IE | OE | DRV[2] | DRV[1] | DRV[O] | WPU | WPDI WPDO 
HZ 0 |0 0 X X X 0 0 0 
HZ 1 10 0 X X X 0 0 0 


Soft Pull-up Function: 


PAD A | IE | OE | DRV[2] | DRV[1] | DRV[0] | WPU | WPDO 
1 X|X | 0 X X X 1 0 
Forbidden | X | X | 0 X X X 1 1 


Soft Pull-Down Function: 


PAD A | IE | OE | DRV[2] | DRV[1] | DRV[O] | WPU | WPDO 
0 X|X | 0 X X X 0 1 
Forbidden | X | X | 0 X X X 1 1 


Driver Strength Select Function: 


When the VDDIO=1.8V: 


DRV[2] | DRV[1] | DRV[O] | Driver Note 


Current 
1 X X N/A No Use 
0 0 0 6mA Use 
0 0 1 8mA Use 
0 1 0 12mA Use 
0 1 1 16mA Use 


When the VDDIO=3V: 


DRV[2] | DRV[1] | DRV[O] | Driver Note 


Current 
0 X X N/A No Use 
1 0 0 6mA Use 
1 0 1 12mA Use 
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1 1 0 18mA Use 
1 1 1 24mA Use 
All True Table: 
DRV[2:0] | IE | OE | WPUO WPDO WPDI | A PAD |C 
X o |0 0 0 0 X Z 0 
X 0 1 0 0 0 0 0 0 
X 0 1 0 0 0 1 1 0 
X 1 0 0 0 0 X 0 0 
X 1 0 0 0 0 X 1 1 
X 1 1 0 0 0 0 0 0 
X 1 1 0 0 0 1 0 1 
X 0 |0 0 1 0 X 0 0 
X 0 |0 1 0 0 X 1 0 
X 0 |0 1 1 X X F 
X 0 |X D D 1 D F 
X xX |1 X 1 X X F 
X xX |1 1 X X X F 
X 1 X X 1 X X F 
X 1 X 1 X X X F 
DC Parameter 
When VDDIO=1.8V 
SS TT FF 
Vr Threshold point 0.89V | 0.85V 0.83V 
RPU | Pull-up resistor 100K 70K 40K 
RPD | Pull-down resistor 100K 70K 40K 
lavg | Active Current@100MHZ,FF Corner,80pf loading A X 6.8mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV A A <0.1uUA 
When VDDIO=3V 
ss TT FF 
Vr Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor X 72K X 
RPD | Pull-down resistor X 72K X 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 11.3mA 
Ist Standby Current X X <0.1uA 
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loZ 


Tri-state output leakage current @Vo=3V or OV 


X 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8/3V, Temp=125C, 


When VDDIO=1.8V 


x <0.1uA 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.36 0.4 0.72 0.69 
IE->C 0.36 0.4 0.72 0.69 
A-PAD 6mA 2.98 2.78 4.2 4.08 
8mA 2.31 2.16 3.85 3.77 
12mA | 1.88 1.78 3.64 3.59 
16mA | 1.6 1.53 3.49 3.46 
OE-PAD | 6mA_ | 2.98 2.78 4.2 4.08 
8mA 2.31 2.16 3.85 3.77 
12mA | 1.88 1.78 3.64 3.59 
16mA | 1.6 1.53 3.49 3.46 
When VDDIO=3V 
Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.42 0.47 0.67 0.55 
IE->C 0.42 0.47 0.67 0.55 
A-PAD 6mA 2.15 2.72 8.78 8.61 
12mA | 1.11 1.87 7.62 7.56 
18mA | 0.98 1.3 7.35 7.21 
24mA | 0.85 0.96 7.16 7.03 
OE-PAD | 6mA_ | 2.15 2.72 8.78 8.61 
12mA | 1.11 1.87 7.62 7.56 
18mA_ | 0.98 1.3 7.35 7.21 
24mA | 0.85 0.96 7.16 7.03 


2.6.3 SPBC2_24X_18(SPBC2_24X 18 $3) 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, Programmable Driver Strength, No High-V 
Tolerant, no back-flow current protection function, only using for VDDIO=1.8V fast soeed memory 


interface. 
Truth Table: 


Input Function 


PAD |C IE | OE DRV[1] | DRV[O] | WPU WPDI WPDO 
0 0 1 0 X X 0 0 0 
1 1 1 0 X X 0 0 0 
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PAD JA | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0 |0 1 X X 0 0 0 
1 1 0 1 X X 0 0 0 
Input &Output function 
PAD |AJCJ]|IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0|;0/1 1 X X 0 0 0 
1 101111 1 X X 0 0 0 
Tri state 
PAD JA JIE OE DRV[1] | DRV[0] | WPU | WPDI WPDO 
HZ 0 |0 X X 0 0 0 
HZ 1 0 0 X X 0 0 0 
Soft Pull-up Function 
PAD A | IE OE DRV[1] | DRV[O] | WPU | WPDO 
1 xX |X 0 X X 1 0 
Forbidden | X | X 0 x X 1 1 
Soft Pull-Down Function 
PAD A |IE OE DRV[1] | DRV[0] | WPU | WPDO 
0 xX |X 0 X X 0 1 
Forbidden | X | X 0 X X 1 1 
Driver Strength Select Function: (VDDIO=3.0V only) 
DRV[1] | DRV[0] 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 12mA 
DC Parameter 
ss TT FF 
Vr Threshold point 0.95V 0. 9V 0.85V 
RPU | Pull-up resistor X 60K X 
RPD | Pull-down resistor A 60K X 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2mA 
Ist Standby Current X X <0.1uA 
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loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.62V, Temp=1250C,. 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.065 0.085 0.68 0.61 
IE->C 0.065 0.085 0.8 0.95 
A-PAD 2mA 6.3 6.3 5.67 5.7 
4mA 2.95 3.0 3.5 3.47 
6mA 2.08 2.13 2.96 2.9 
12mA | 1.1 1.1 2.25 2.23 
OE-PAD | 2mA 6.3 6.3 5.67 5.7 
4mA 2.95 3.0 3.5 3.47 
6mA 2.08 2.13 2.96 2.9 
12mA | 1.1 1.1 2.25 2.23 


2.6.4 SPBC2_24X_AD 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up. Programmable Driver Strength, No High-V 
Tolerant, no back-flow current protection function. 


Truth Table: 
Input Function: 


PAD |C IE | OE DRV[1] | DRV[O] | WPU WPDI WPDO 
0 0 1 0 X X 0 0 0 
1 1 1 0 X X 0 0 0 


Output Function: 


PAD JA | IE OE DRV[1] | DRV[O] | WPU WPDI WPDO 
0 0 0 1 A X 0 0 0 
1 1 0 1 X X 0 0 0 
Input &Output function: 
PAD |A|C/IE | OE DRV[1] | DRV[O] | WPU WPDI WPDO 
0 0101 1 X X 0 0 0 
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1 (A 1 X X 0 0 0 
Tri state: 
PAD JA JIE OE DRV[1] | DRV[0] | WPU | WPDI WPDO 
HZ 0 |0 X X 0 0 0 
HZ 1 0 0 X X 0 0 0 
Soft Pull-up Function: 
PAD A |IE OE DRV[1] | DRV[0] | WPU | WPDO 
1 xX |X 0 X X 1 0 
Forbidden | X | X 0 X X 1 1 
Soft Pull-Down Function: 
PAD A |IE OE DRV[1] | DRV[0] | WPU | WPDO 
0 xX |X 0 X X 0 1 
Forbidden | X | X 0 A X 1 1 
Driver Strength Select Function: (VDDIO=1.8V only) 
DRV[1] | DRV[0] | ! 
0 0 0.5mA 
0 1 imA 
1 0 2mA 
1 1 6mA 
DC Parameter: 
ss TT FF 
Vr Threshold point 0.89V 0.85V 0.83V 
RPU | Pull-up resistor 100K 70K 40K 
RPD | Pull-down resistor 100K 70K 40K 
lavg | Active Current@50MHZ,FF Corner,30pf loading A A 2.2mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV A A <0.1uUA 
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The data simulation is SS corner, Cloading=0.3pf, Cpad=4.5pf, VDDIO=1.62V, Temp=125C,,. 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.05 0.06 1.54 1.42 
IE->C 0.05 0.06 1.4 1.32 
A-PAD 0.5mA | 26 26.5 13.84 13.08 
1mA 13.09 13.26 9.96 10.28 
2mA 6.87 6.95 6.59 6.83 
6mA 2.81 2.96 4.12 4.25 
OE-PAD | 0.5mA | 26 26.5 13.84 13.08 
1mA 13.09 13.26 9.96 10.28 
2mA 6.87 6.95 6.59 6.83 
6mA 2.81 2.96 4.12 4.25 


2.6.5 SPCBC2_24X(SPCBC2_24X_ S3) 


Bi-direction pad with CMOS input and with Enable Controlled Pull-Down & Pull-Up, Programmable Driver 
Strength. It enable select 70K or 4.7K Pull-Up resistor. No High-V Tolerant, no back-flow current 
protection function. 


Truth Table: 
Input Function: 


PAD |C | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 

0 O |1 X X 0 0 0 A 

1 1/1 0 X X 0 0 0 X 
Output Function: 

PAD |A |JE OE DRV[1] | DRV[0] | WPU | WPDI WPDO | WPUS 

0 0 1 A A 0 0 0 A 

1 1 70 1 x X 0 0 0 X 
Input &Output function: 

PAD |A|C/IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 

0 0/;0)1 1 X X 0 0 0 A 

1 1/1/41 1 X X 0 0 0 X 
Tri state: 

PAD |A | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 
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HZ 0 0 X X X 
HZ 1 10 0 X X 0 0 0 X 

Soft Pull-up Function: 
PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
1 xX |X | 0 X X 1 0 0=60K 
1 X |X | 0 X X 1 0 1=4.7K 
Forbidden |X | X | 0 X X 1 1 

Soft Pull-Down Function: 
PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
0 xX |X JO X X 0 1 X 
Forbidden | X |X | 0 X X 1 1 

Driver Strength Select Function: (VDDIO=3.0V ) 
DRV[1] | DRV[0] 
0 0 2mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 

DC Parameter: 

ss TT FF 

Vr Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor 80K 60K 45K 
RPD | Pull-down resistor 80K 60K 45K 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2.2MA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.07 0.08 0.58 0.35 
IE->C 0.07 0.08 1.1 1.2 
A-PAD 5.6 5.9 6.3 6.5 10.24 
1.9 2.2 3.9 4.0 7.8 
1.33 1.21 3.3 3.5 5.2 
0.85 1.75 2.94 3.1 4.4 
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OE-PAD | 5.6 5.9 6.3 6.5 10.24 
1.9 2.2 3.9 4.0 6.5 
1.33 1.21 3.3 3.5 4.8 
0.85 1.75 2.94 3.1 3.9 


2.6.6 SPSBC2_24X 


Bi-direction Pad with Schmitt Trigger Input, Enable Controlled Pull-Down & Pull-Up, Programmable 
Driver Strength. It enable select 8K or 4.7K Pull-Up resistor, No High-V Tolerant, no back-flow current 
protection function. 1 


Truth Table: 
Input Function: 


PAD |C | IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 
0 O | 1 0 X X 0 0 0 X 
1 1 1 0 X X 0 0 0 X 


Output Function: 


PAD |A | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 


0 0 |0 1 X X 0 0 0 X 
1 1 0 1 X X 0 0 0 X 
Input &Output function: 
PAD |A|C/IE | OE | DRV[1] | DRV[0] | WPU | WPDI WPDO | WPUS 
0 0;O0/;1 | 1 X X 0 0 0 X 
1 1/11 1 X X 0 0 0 X 
Tri state: 


PAD JA | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 
HZ O JO d X X 0 0 0 X 
HZ 1 |0 0 X X 0 0 0 X 


Soft Pull-up Function: 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
1 X |X |0 X X 1 0 0=8K 
1 xIx Jo X X 1 0 1=4.7K 
Forbidden |X |X |0 X X 1 1 

Soft Pull-Down Function: 
PAD A | IE | OE | DRV[1] | DRV[0] | WPU | WPDO | WPUS 
0 xX |X |0 X X 0 1 X 
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Forbidden |X | X | 0 x x 1 1 


Driver Strength Select Function: 


DRV[1] | DRV[0] 
0 0 2mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 


DC Parameter: 


SS TT FF 

Vr+ | Schmitt trig. Low to High threshold point (VDDIO=3V) 1.49V 1.45V | 1.43V 
Vr- | Schmitt trig. High to low threshold point (VDDIO=3V ) x 1.2V x 

Vr+ | Schmitt trig. Low to High threshold point (VDDIO=1.8V) xX 1.8V xX 

Vr- | Schmitt trig. High to low threshold point (VDDIO=1.8V) xX xX 2 2MA 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X <0.1uA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.07 0.08 0.78 0.55 
IE->C 0.07 0.08 1.3 1.4 
A-PAD 5.6 5.9 6.3 6.5 10.24 
1.9 2.2 3.9 4.0 7.8 
1.33 1:21 3.3 3.5 5.2 
0.85 1.75 2.94 3.1 4.4 
OE-PAD | 5.6 5.9 6.3 6.5 10.24 
1.9 2.2 3.9 4.0 6.5 
1.33 1.21 3.3 3.5 4.8 
0.85 1.75 2.94 3.1 3.9 


2.6.7 SPBC2 24X S 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, Programmable Driver Strength, 
No High-V Tolerant, no back-flow current protection function. 


Table 2-11 SPBC2_24X Input Function 


PAD |C IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
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0 0 1 0 X X 0 0 0 
1 1 1 0 X X 0 0 0 


Table 2-12 SPBC2_24X Output Function 


PAD JA |IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0 |0 1 X X 0 0 0 
1 1 0 1 X X 0 0 0 


Table 2-13 SPBC2_24X Input &Output function 


PAD ;A|C/IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0);0|1 1 X X 0 0 0 
1 101111 1 X X 0 0 0 


Table 2-14 SPBC2_24X Tri State 


PAD JA |IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
HZ 0 |0 0 X X 0 0 0 
HZ 1 0 0 X X 0 0 0 


Table 2-15 SPBC2_24X Soft Pull-up Function 


PAD A /IE OE DRV[1] | DRV[O] | WPU | WPDO 
1 xX |X 0 X X 1 0 
Forbidden | X | X 0 X X 1 1 


Table 2-16 SPBC2_24X Soft Pull-Down Function 


PAD A | IE OE DRV[1] | DRV[0] | WPU | WPDO 
0 xX |X 0 X X 0 1 
Forbidden | X | X 0 x x 1 1 


Table 2-17 SPBC2_24X Driver Strength Select Function: 


DRV[1] | DRV[O] | VDDIO=3.0V | VDDIO=1.8V 
0 0 2mA 0.67mA 

0 1 6mA 2mA 

1 0 12mA 4mA 

1 1 24mA 8mA 


Table 2-18 SPBC2_24X All True Table 


DRV{[1:0] E | OE | WPUO WPDO WPDI | A PAD C 
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X 0 |0 0 0 0 X Z 0 
X 0 1 0 0 0 0 0 0 
X 0 1 0 0 0 1 1 0 
X 1 0 0 0 0 X 0 0 
X 1 0 0 0 0 X 1 1 
X 1 1 0 0 0 0 0 0 
X 1 1 0 0 0 1 0 1 
X 0 |0 0 1 0 X 0 0 
X 0 |0 1 0 0 X 1 0 
X 0 |0 1 1 X X F 
X 0 |X X X 1 X F 
X xX J1 X 1 X X F 
X xX J1 1 X X X F 
X 1 X X 1 X X F 
X 1 X 1 X X X F 
Table 2-19 SPBC2_24X DC Parameter 
SS TT FF 
VT Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor 100K 70K 40K 
RPD | Pull-down resistor 100K 70K 40K 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2.9MA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C,. 
Table 2-20 SPBC2_24X AC Parameter 
Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
IE->C 0.296 0.28 1.02 1.22 
A-PAD 2mA 11 15 7.4 10.24 
6mA 5.9 6.8 6.2 7.8 
12mA | 3.74 3.1 4.92 5.2 
24mA | 2.73 2.65 4.5 4.4 
OE-PAD | 2mA 11 15 7.8 10.24 
6mA 5.9 6.8 5.4 6.5 
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12mA | 3.74 


3.1 


4.4 


4.8 


24mA | 2.73 


2.65 


3.92 


3.9 


2.6.8 SPBC2_24X_S AD 


The function as same as the SPBC2_24X_S. Stagger IO. The Output driver strength is modified to 
0.5mA/1mA/2mA/6mA/ 


Driver Strength Select Function: 


DRV[1] | DRV[0] 

0 0 0.5mA 
0 1 1mA 

1 0 2mA 

1 1 6mA 


AC Parameter 


The data simulation is SS corner, Cloading=0.3pf, Cpad=4.5pf, VDDIO=1.62V, Temp=125C, 


Delay Path Rise Time(ns) | Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.5 0.55 1.5 1.7 
IE->C 0.53 0.55 1.4 1.15 
A-PAD 0.5mA | 26 26.5 17.96 17.86 
1mA 13.09 13.26 11.4 11.04 
2mA 6.87 6.25 8.4 7.97 
6mA 2.81 2.96 6.44 6.61 
OE-PAD | 0.5mA | 26 26.5 17.96 17.86 
1mA 13.09 13.26 11.4 11.04 
2mA 6.87 6.25 8.4 7.97 
6mA 2.81 2.96 6.44 6.61 


2.6.9 SPCBC2_24X 


Bi-direction pad with CMOS input and with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength. It enable select 70K or 4.7K Pull-Up resistor. No High-V 
Tolerant, no back-flow current protection function with ESD enhancement PAD. 


VOD? 


Truth Table: 
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Table 2-21 SPCBC2_24X Input Function 


PAD |C JIE OE DRV[1] | DRV[O] | WPU | WPDI WPDO_ | WPUS 
0 O |1 0 X X 0 0 0 X 
1 1 |1 0 X X 0 0 0 X 


Table 2-22 SPCBC2_24X Output Function 


PAD JA | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 
0 0 |0 1 X X 0 0 0 X 
1 1 | 0 1 X X 0 0 0 X 


Table 2-23 SPCBC2_24X Input &Output function 


PAD |A|C/IE | OE | DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 
0 OR X X 0 0 0 X 
1 UA X X 0 0 0 X 


Table 2-24 SPCBC2_24X Tri state 


PAD |A | IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO_ | WPUS 
HZ 0 |0 0 X X 0 0 0 X 
HZ 1 | 0 0 X X 0 0 0 X 


Table 2-25 SPCBC2_24X Soft Pull-up Function 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
1 X|X |0 X X 1 0 0=70K 
1 xX |X X X 1 0 1=4.7K 
Forbidden | X | X | 0 X X 1 1 


Table 2-26 SPCBC2_24X Soft Pull-Down Function 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
0 XIX 10 X X 0 1 X 
Forbidden | X | X | 0 Xx x 1 1 


Table 2-27 SPCBC2_24X Driver Strength Select Function: 


DRV[1] | DRV[O] | VDDIO=3.0V | VDDIO=1.8V 
0 0 2amA 0.67mA 
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0 1 6mA 2mA 
1 0 12mA 4mA 
1 1 24mA 8mA 
Table 2-28 SPCBC2_24X All True Table 
DRV[1:0] IE | OE | WPUO WPDO WPDI | WPUS "A PAD |C 
X 0 0 0 0 0 X X Z 0 
X 0 1 0 0 0 X 0 0 0 
X 0 1 0 0 0 X 1 1 0 
X 1 0 0 0 0 X X 0 0 
X 1 0 0 0 0 X X 1 1 
X 1 1 0 0 0 X 0 0 0 
X 1 1 0 0 0 x 1 0 1 
X 0 0 0 1 0 X X 0 0 
X 0 0 1 0 0 X X 1 0 
X 0 0 1 1 X X X F 
X 0 X X X 1 X X F 
X xX l1 X 1 X X X F 
X X l1 1 X X X X F 
X 1 X X 1 X X X F 
X 1 X 1 X X X X F 
Table 2-29 SPCBC2_24X DC Parameter 
SS TT FF 
VT Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor 100K/7K | 70K/4.7K | 40K/2.5K 
RPD | Pull-down resistor 100K 70K 40K 
lavg | Active Current@50MHZ,FF Corner,30pf loading A X 2.9mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 
Table 2-30 SPCBC2_24X AC Parameter 
Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
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IE->C 0.296 0.28 1.02 1.22 

A-PAD 2mA 11 15 7.4 10.24 
6mA 5.9 6.8 6.2 7.8 
12mA | 3.74 3.1 4.92 5.2 
24mA | 2.73 2.65 4.5 4.4 

OE-PAD | 2mA 11 15 7.8 10.24 
6mA 5.9 6.8 5.4 6.5 
12mA | 3.74 3.1 4.4 4.8 
24mA | 2.73 2.65 3.92 3.9 


2.6.10 SPSBC2_24X 


Bi-direction Pad with Schmitt Trigger Input, Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength. It enable select 8K or 4.7K Pull-Up resistor, No High-V 
Tolerant, no back-flow current protection function with ESD enhancement function. 


Truth Table: 
Table 2-31 SPSBC2_24X Input Function 


PAD |C | IE OE DRV[1] | DRV[O] | WPU | WPDI WPDO | WPUS 

0 O Ji 0 X X 0 0 0 X 

1 1 l1 X X 0 0 0 X 
Table 2-32 SPSBC2_24X Output Function 

PAD |A | IE OE DRV[1] | DRV[0] | WPU | WPDI WPDO | WPUS 

0 0 1 X X 0 0 0 X 

1 1 10 1 X X 0 0 0 X 
Table 2-33 SPSBC2_24X nput &Output function 

PAD |A |C]|IE | OE DRV[1] | DRV[0] | WPU | WPDI WPDO | WPUS 

0 ON 1 X X 0 0 0 X 

1 1 1 1 X X 0 0 0 X 
Table 2-34 SPSBC2_24X Tri state 

PAD JA /IE OE DRV[1] | DRV[0] | WPU | WPDI WPDO | WPUS 

HZ 0 |0 0 X X 0 0 0 X 

HZ 1 |0 0 X X 0 0 0 X 
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Table 2-35 SPSBC2_24X Soft Pull-up Function 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
1 X|X JO X X 1 0 0=8K 

1 XIX I0 X X 1 0 1=4.7K 
Forbidden | X | X | 0 X X 1 1 


Table 2-36 SPSBC2_24X Soft Pull-Down Function 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
0 xX |X 10 X X 0 1 X 
Forbidden | X | X | 0 x x 1 1 


Table 2-37 SPSBC2_24X Driver Strength Select Function 


DRV[1] | DRV[O] | VDDIO=3.0V | VDDIO=1.8V 
0 0 2mA 0.67mA 

0 1 6mA 2mA 

1 0 12mA 4mA 

1 1 24mA 8mA 


Table 2-38 SPSBC2_24X All True Table 


DRV[1:0] | IE | OE |WPUO |} WwPDO |wPDI | wPUS |A | PAD |C 
X o |o, $0 0 0 X X |Z 0 
X dÉ) gn 0 0 X o lo 0 
X ed Oa 0 0 X 1 la 0 
X 1 |0 lo 0 0 X x |0 0 
X 1 |o fo 0 0 X x l1 1 
X 1 |1 lo 0 0 X o |0 0 
X 1 1 |0 0 0 X 1 0 1 
X o jo Jo 1 0 X x |0 0 
X o jo Ji 0 0 X x l1 0 
X o jo Ja 1 X X X |F 
X o |x |x X 1 X X |F 
X xX |1 |X 1 X X X |F 
X KI 3 X X X X |F 
X 1: |e E 1 S X X |F 
x 1 |x |4 X x X X |F 
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SS TT FF 
VI+ Schmitt trig. Low to High threshold point (VDDIO=3V) 1.8 1.73 1.68 
Vr- Schmitt trig. high to low threshold point (VDDIO=3V ) 1.05 1.04 1.04 
Vr+ Schmitt trig. Low to High threshold point (VDDIO=1.8V) 1.13 1.12 1.09 
Vr- Schmitt trig. high to low threshold point (VDDIO=1.8V) 0.57 0.55 0.57 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2.9MA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uUA 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 
Table 2-40 SPSBC2_24X AC Parameter 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.98 1.02 
IE->C 0.296 0.28 1.08 1.12 
A-PAD 2mA 11 15 7.4 10.24 
6mA 5.9 6.8 6.2 7.8 
12mA | 3.74 3.1 4.92 5.2 
24mA | 2.73 2.65 4.5 4.4 
OE-PAD | 2mA 11 15 7.8 10.24 
6mA 5.9 6.8 5.4 6.5 
12mA | 3.74 3.1 4.4 4.8 
24mA | 2.73 2.65 3.92 3.9 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Temp=125C, 
Table 2-41 SPSBC2_24X Timing Definition 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.5 0.55 1.5 1.7 
IE->C 0.53 0.55 1.4 1.15 
A-PAD 0.67mA | 13.8 18.7 15.6 19.9 
2mA 7.17 9.56 11.12 13 
4mA 4.3 5.23 9.39 10.04 
8mA 3.14 3.26 8.8 8.66 
OE-PAD | 0.67mA | 13.8 18.7 15.8 19.8 
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2mA 7.17 9.56 10.02 11.3 
4mA 4.3 5.23 8.32 9.24 
8mA 3.14 3.26 7.6 7.46 


2.6.11 SPSOS2_24X(SPSOS2_24X_H) 


VOD? 


Tri-STATE Bi-direction Open Drain BUFFER WITH SCHMITT TRIGGER INPUT, 2-24mA 
Programmable Driven Strength AND LIMITED SLEW RATE. No High-V Tolerant, no 
back-flow current protection function with ESD enhancement PAD, PAD Ground by 20K 
resistor. 

SPSOS2_24X_H has Diff function with SPSOS2_24X, but it is Stagger PAD, Change the 
pull-down 20K resistor to pull-up to VBAT 


Truth Table: 
Table 2-42 SPSOS2_24X Input Function 


PAD |C |*iz [OE | DAV[1] | DRV[O] | WPDI | WPDO | WPUS 
0 gin lo X X 0 0 x 
1 1/4 lo D D 0 0 X 


Table 2-43 SPSOS2_24X Output Function 


PAD A |*IE | OE | DRV[1] | DRV[0] | WPDI WPDO | WPUS 
0 0 | *0 1 X X 0 0 X 
WeakO | 1 | *0 1 X X 0 0 X 


*weak0: because the SPSOS2_24X is a open drain circuit, if the A=1, the Post PMOS is off, 
the 20K GND resistor pull down the pad to weak 0. 


Table 2-44 SPSOS2_24X Input &Output function 


PAD A|C|*IE | OE | DRV[1] | DRV[O] | WPDI | WPDO | WPUS 
0 0;0)*1 |1 X X 0 0 X 
Weak0 0;*1 |1 X X 0 0 X 


*weak0: because the SPSOS2_24X is a open drain circuit, if the A=1, the Post PMOS is off, 
the 20K GND resistor pull down the pad to weak 0. 


D, 


Table 2-45 SPSOS2_24X Tri state 


PAD A |*IE | OE | DRV[1] | DRV[O] | WPDI WPDO | WPUS 
weakO | 0 | *0 0 X X 0 0 X 
weakO | 1 | *0 0 X X 0 0 X 


*weak0: because the SPSOS2_24X is a open drain circuit, if the OE=o, the pad should be HZ, 
but the 20K GND resistor pull down the pad to weak 0. 
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Table 2-46 SPSOS2_24X Soft Pull-Down Function 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
0 XIX 10 X X 0 1 X 
Forbidden | X | X | 0 X X 1 1 X 


Table 2-47 SPSOS2_24X Driver Strength Select Function 


DRV[1] | DRV[O] | VDDIO=3.0V | VDDIO=1.8V 
0 0 2mA 0.67mA 

0 1 6mA 2mA 

1 0 12mA 4mA 

1 1 24mA 8mA 


Table 2-48 SPSOS2_24X All True Table 


DRV[1:0] IE | OE | WPDO WPDI | A PAD |C 
X 0 0 0 0 X 0 0 
X 0 1 0 0 0 0 0 
X 0 1 0 0 1 0 0 
X 1 0 0 0 X 0 0 
X 1 0 0 0 X 1 1 
X 1 1 0 0 0 0 0 
X 1 1 0 0 1 0 0 
X 0 0 1 0 X 0 0 
X 0 0 0 0 X 0 0 
X 0 0 1 X X F 
X 0 X X 1 X F 
X xX |i 1 X X F 
X xX Ji X X X F 
X 1 X 1 X X F 
X 1 X X X X F 


Table 2-49 SPSOS2_24X DC Parameter 


SS TT FF 
Vr- Schmitt trig. high to low threshold point (VDDIO=3V ) 1.05 1.04 1.04 
Vrz Schmitt trig. Low to High threshold point (VDDIO=1.8V ) 1.13 1.12 1.09 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GOR SPREADTRUM 


$C6531 Device Specification 


Vr- Schmitt trig. high to low threshold point (VDDIO=1.8V> 0.57 0.55 0.57 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 
Table 2-50 SPSOS2_24X AC Parameter 
Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
IE->C 0.296 0.28 1.02 1.22 
A-PAD 2mA X 15 X 10.24 
6mA X 6.8 X 7.8 
12mA |X 3.1 X 5.2 
24mA |X 2.65 X 4.4 
OE-PAD | 2mA D 15 D 10.24 
6mA X 6.8 X 6.5 
12mA |X 3.1 X 4.8 
24mA |X 2.65 X 3.9 


2.6.12 SPPAD3_S 
Signal pad with ESD diode to Vbat .(No driver strength,no buffer). 


2.6.13 SPCBC2_24X_GP(SPCBC2_24X_GP_S) 


Truth Table: 
Table 2-51 Input Function 


A PAD 


Function as same as SPCBC2_24X pad, only for enhance the ESD performance for touch 


panel using. Only for touch panel. 


2.6.14 Digital Power/Ground PAD 


VOD? 


Table 2-52 Digital Power/Ground Pad 


Cell Name Description Current 
SPVBAT: Vbat RC Power Pad 60mA 
SPVDD3: 3V RC Power Pad 60mA 
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SPVDD2, 1.8V RC Power Pad 60mA 

SPVSS3, Ground Pad 60mA 

SPVSS2, Ground Pad 60mA 

SPVSIM VSIM RC Power Pad 70mA 

SPVBAT_M Vbat RC Power Pad for Memory Domain 60mA 

SPVDD3_M 3V RC Power Pad for Memory Domain 60mA 

SPVDD2_M 2V RC Power Pad for Memory Domain 60mA 

SPVSS3_M Ground Pad for Memory Domain 60mA 

SPVSS2_M Ground Pad for Memory Domain 60mA 

SPVDD3_B Add to Vbat diode with 3V RC Power Pad 60mA 

SPVDD2_B Add to Vbat diode with 2V RC Power Pad 60mA 

SPVBAT_H VBAT Stagger power PAD for Memory 30mA 
Domain 

SPVDD3_H VDDIO Stagger power PAD for Memory 30mA 
Domain 

SPVSS3_H VSSIO Stagger ground PAD for Memory 30mA 
Domain 

SPVDD2_H VDD Stagger core power PAD for Memory | 30mMA 
Domain 

SPVSS2_H VSS Stagger ground PAD for Memory 30mA 
Domain 


2.6.15 Analog Signal PAD 
Table 2-53 Analog Signal Pad 


Cell Name Description Current 

SPAPAD3 3V device Signal Pad 40mA 

SPAPAD2 1.8V device Signal Pad 40mA 
SPAPAD3_DRV 3V device Signal Pad, 1.5X 90mA 

SPAPAD3_ Double 3V device Signal Pad, 2X 100mA 
SPAPAD3_ADCI 3V device Signal Pad, For strap to VBAT X 

ADCI pin 
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2.6.16 Power/ground pad 


Cell Name Description Current 
SPVDD2 3V RC Power Pad 30mA 
SPVDD1 1.1V RC Power Pad 30mA 
SPVSS2 IO Ground Pad 30mA 
SPVSS1 CORE Ground Pad 30mA 
SPVDD2POC Power on control Pad. 30mA 
SPVDD1ANA 1.2V RC Power Pad 30mA 
SPVDD2_S3 3V RC Power Pad 30mA 
SPVDD1_S3 1.1V RC Power Pad 30mA 
SPVSS2_S3 IO Ground Pad 30mA 
SPVSS1_S3 CORE Ground Pad 30mA 
SPVDD2POC_S3 Power on control Pad. 30mA 


2.6.17 Analog signal pad 


Name Description 
5 SPPAD Digital signal input PAD without input enable. 
27 SPPAD_S3 Digital signal input PAD without input enable. 
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